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S1.2. Calculation of Poisson's ratio
To quantify the deformation taking place in the lattice materials during the experiments an image processing software (ImageJ 1.49 q) was used to determine the intersection points in the specimen. The deformation near the four edges of the specimen was strongly affected by boundary conditions. Therefore, we focused on the central 30% of the specimens to avoid Saint Venant effects from the edges, as shown in Figure S2 (b). The intersection points at the corners of the chosen area were determined as   Figure S2 (b). The local homogenized values of the engineering strain for each unit cell were determined as:
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The local values of the engineering strain were then used to calculate local values of the Poisson's ratio as:
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In our case, the loading is nonlinear, the incremental Poisson's ratio, ,, 
S2. Numerical simulations
The numerical simulations related to the mechanical response of the lattice metamaterials are conducted using commercial FE package ABAQUS/Standard (Simulia, Providence, RI). We have used models with 5 × 5 unit cells in all the simulations ( Figure S3 (a) and (b)). All models are generated by beam elements (ABAQUS hybrid element type B22H) and meshed after a convergence test. In addition, geometric nonlinearity is considered to represent the large deformation of the structure.
Here, in our simulation, we use two types of boundary conditions. To simulate the experimental conditions in the numerical analysis, a uniaxial displacement loading is applied on the top surface, while the bottom is fixed along both the x and y directions ( Figure S3 Figure S3 (c) ). Finally, the incremental Poisson's ratio is calculated as:
S3. Analytical model
To describe the curved beam on a 2-D reference configuration, the undeformed length element dS after deformation becomes the deformed length element ds . The coordinate of the end point ( , ) XY in the un-deformed state deforms to ( , ) xy shown as Figure S5 (b) . At the un-deformed state, the tangent slope angle at ( , ) XY is denoted by  . At the deformed state, the tangent slope at ( , ) xy is denoted by  . The deformation at ( , ) XY is denoted by ( , ) uv where u is the horizontal displacement, and v is the vertical displacement. Hence
The rotation angle  can be found by 
Here the radius of curvature R does not have to be a constant.
For the deformed length element ds , the corresponding radius of curvature is denoted by r , i.e. 
which satisfy Eqs. (S12b) and (S12c). Its substitution into Eq. (S12a), together with Eq. (S11),
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In our case, the shape of the sinusoidal beams can be mathematically described as 
which gives that
And for the sinusoidal curve, the radius of curvature R is given by
From Eq. (11), the derivation 
